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(57) Abstract: 

PURPOSE: A device and a method for estimating 
and converting illuminating chromaticity using 
cognitive light source and highlight are provided to 
exactly estimate and convert illuminating 
chromaticity by considering characteristics of 
highlight based on relatively stable illuminating 
chromaticity estimated from cognitive light source. 

CONSTITUTION: A device for estimating and 
converting illuminating chromaticity using cognitive 

light source and highlight includes an image input | 

part(40) for inputting color image, a highlight detecting part(41) for extracting highlight areas from the 
input color image, a highlight variable calculating part(42) projecting each highlight area to chromaticity 
coordinate and calculating geometrically expressive variables of shape on the chromaticity coordinate, a 
cognitive light source chromaticity estimating part(43) for illuminating chromaticity to the input color image 
through a cognitive light source estimating method, and an adjusted chromaticity calculating part(44) 
selecting geometrically expressive variables around the estimated illuminating chromaticity and calculating 
final illuminating chromaticity. 
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31 *>°lsf°lH# s^-yj-^-^-S-^, <y^l^-^ o.s.-^Ei ^^5qfe ov^tl 

S^^i-l- f>\JL, -SVol^oleoj -S-^-g. jiej^H ^Hit- ^A]?] a o V^o]c^. 

5. 4 

£. l£- t^l^ 1H=H1 Sit!- ^£ ^^^^ £>1<& 

S 2^ §l-ol^olH ^^Hl Sl^V 5:^ ^2. ^^r^* 5*1* 

5. 3^r ^£ 3^ >3^t ^#5-Vfe u^-i- ^^S>7l fltf 

£ 4^= S]*b ^l^^ s r °l&HH«- ol^.*v ^ ^#*1S} -^aI^o} ^.g. £ a]«1- ff£o]c}. 

51 1^11 S]tV ^ qs. >S«-#*1S] -a-a^oflSl ^-g- SLAlt!- ff£om. 

ttTi^ aJi£ 

y^o] 7l# * "I f*e«7]^ 



°j£l£l ^(scene)oflAi ^ ^3*rfe ^tj^ s>S?fl<H« A>-8-*rfe ^4 i£Hfl|<Ht Al~g-s)-^ ^ * ¥ 

7r*l ^^-S. M-2H<H^!^. SlH^lHt ^1-§-SRt 2^Sj ^Ji# ^ Slfe ^!^ ( se n S or)» °l-g-*M ^oj 

?! ^s] 3)^ajo] ^ofl 7l^V^ ^ Ajjt^a tflWck ^B*fl<H« a>^-5V^ tfU-fr s)^€ <^-§: <a 

3 °~5L *r^, ^Sl 2^ ^}*Hr °1 T=f. ^^>S] ^a?v£* *WA?}7)7} o]b\ 

3- >2-3°l SM. ^>s] ^^£t *J=^i7i^ ^oflx^ -fMsi-q-, ^Hl «l*fl Sit*. ^. 

elM-, 3)e n>o] (microprocessor) S] i5.E*lH« AV-§-s>fe a Q V>qo] ttlia.^ ^sl-Tti t 1 ^^^ ^ 



*2fls) 7i#ofl o^^, jg^oiq- Ajja.^^. ^«g^7l sisB ?H1^1 ^^cHir ^-7}^ ^ ^^-^ ^#s>^ « ft > 

A r -§-5li Sicf. 
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=l^. AV-g-^ w 0 v>*]o} ^-f, j^H^I *M=*W «l-§- ^ 2Hl£ sit!- ^*19J 

n-g-^fe ;g-2-, 4«a=^ 2:^ ^ ^ ^Sj-Tfl tfl-g-*r7l fl*fl*1fe ^S) ^«o] 

s)fe <&3ol «t*. 



o)s1«r «|**7l ^Sfl ^V^lS-^-E^ i^2] 3#SRt Hsien-Che Lee°11 Sl«fl 

f 1 ^- ^1 468507 IJl (1987. 8. 4"8 $*)«| 7flA]s)<H fli}. o] uj-^ «8<tf vflfij ^ (scene) <HH ^-§-£0] «U> 
Slfe ^(specularly reflected light) 2} 3#S r °} n S^V^It)^ ^21 teH ^SRr f^tl e>l <}. °1 

•S-^ofl tr r ='S. Sfl^ «S-*°fl>H ^1 7fl3 *\sL i^-fr 7>^1 #*ll -tf2l ^<y^ ^(hue)*!- ^£(sat 
uration)* t+E}Hl^ ^ 3 ^(set)* ^t^S*) •JWrfe lis] 3#*Hr 7>^5>cf. 

4^1, ¥i v 7l°1) ^3 Si ^2] ^SH- ^#s]-7l 21*1} <8>8-a- ^£ ^-a(chromaticity coordinate)* 7>^1 ^ ^?V^.S. 
Sl«*ruL. iflJEfir -SQ^O) 7jZ}7\} S^lfe ^ 331* 3*tt*r. °1 ^ 3*|7> £SH| o| ^ ;g7fl°l*l 4| 

#2] ifiSHl 2^ ^7fl9j*l# ^fS>7l ^sfl, H 3*133 <# £ofl z ^ 0 )b] ^^-(data set)* 3^ ?4 

*VJ1, *r^€ tflolEl ^(data set) <L5.^-el ^ 3^2] 7]*7l7> 3 + ^S.ofl 

^^Alj 3« tflolei ^(data set)-2~5L ^th}. o] ,33.0]) 3^3 ^o]^ 3 

(data sets) 3-*f E] ^^^1 3*1*21 H^lrS] ^SS^-E^ 2:^^* ^^r* T 1 ^. 



H?ltH|, Hsien-Che Lee2l fJ-^2] 7>^ ^ ^1^-8- ^r^ ^l?}-^ A-?-^^ ^ i}. ^ 74] ^ sfl e>l E) e)| >q 

^21 cflolEi ^^jol $.0}*}*) gt-fr °Wef, ^7i)^ fcflS. ^el«-o.S^ ^ ft^r ^7fl^»oflAi <# ^21 tflo]El# 



a^r, Schwartz f-°l ^15495428^(1996. 2. 27<a ^-^•)°fl 7flAl^ o. ^ Hsien-Ch 

e Lee2l « 0 V<aJ!l- -frA}*t 7))^* 7^2 ^cl-. Schwartz ^ hJ-^^- <^>»- ^^s] §l^£zi^* ^ ^, zl"^ 

21 #5iiEl (cluster) %£. S]^ 2)^^- ^-sfji, Zl- ^Ajofl 7>^^1# ?]7>Sl-ol ^ Ajj £ -. 2|^^-o.s. 

*l, Hsien-Che Lee2l « 0 >^4 n 7^<A\ il<H -fi-A>S>cl.. neiq-, ol-f- ^ U-^»^r ^^^1^ ^o)^^- 7>^cf. S 
chwartz2l *S-*a^S- ^ Sfl^oflA-1 T^l^^jq- ^-^-£7]- i^<H SiJI, Hsien-Che 

Lee 1-21 h o V^^ ^ejcfl^- cflolEl ^7V olBl^ Sfl^^- ?V^?V €^1^. 



H o v ^^ ^-O^r-El^ S'g^tl- ^1^-*VJL 7>^)1 ^(self-luminous) £L£. ^l^i&H 3:4 

-fi- ^>( sur f ac e reflection)^ -§-*)! tiVAl-(body reflection) 2] 7}^S}JL, ^\2\ (s 

pectral composition)^ S^2| =f- A ^ %-<£f;}t[jL 7Mi}^ Shafer2l o]^s§ *YA\ S.^ (dichromatic reflect 

ion model) °H 71^^^. 



H^t-U, «1^1^ ^21 ^-2-, 7fl^o] sflo^ l^Sfe ^oflAife 9i^^ol iL#5lu|-, ^^21 ^ofl^fe oj 

^ ^^.( con tent)°fl 2)^21^1 ^^^1 Sflfe ^^r. £fK *Hel-olS h o V ^* "3 ^ ^Aj-o) ^^.ofl 2l#^ol 

*1 SHI- ^1a13>^ ^ol ^0.14, ^^^J «fll- ^3*1-71 ^«fl ^21 ^a.*, ^ o. ^ 

♦ HL^lr-l; J13lSllo> z}^ ig-^ol ojcf. 

^o] ol-^nxf 7] orj-^l 

U-^-g- ^7121 &^1^# Sfl^*>7l 21SJ-01 ^ O-SAi, 9jXl^-^O.S.^-El ^^51^ alJH2j ^ <?] ^ 

# 7laVo.S *} 3L e r o|el-olE 01 m.^^. ji 3^-0.5.*) ^^-£7} fe-a- ^£ ^/#& ^1 ^ Zl « 0 V«a* *fl^-«"g- 

S-^l O.^. ^-Cf. 
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=f-q $ aj-g- 



#7lS| -=-2}-g- ^§>7l tfSH, a^ofl 3]$ 2^ ^E. ^%x]2] ^ <3#8: S^Hr ^^-f ; 

^<g*H ^S. ^S. #°1| Slsfb -5L°<M| cfl*!- 7l*>s)-^ S^^^** 7)]#sHr ^ #7l <y3€ 

tfe* <3#»ll cfl^ oixi ^ ^#*H1 3*11 ^ 9J*1#€ 2^51 ^ #7l 71*^3 a 

ir -8-71 °Ja1#31 3«(1 2*3 *J]5l ^ofl i^a) 7l«h^aj S«^t-§- 

-ti^Sl-jl, a^em^ 7l*>^ S^'S^rl-g- ol-g-^M 3l# 2*3 ^SLl- 7ll#SKr ^r^^SL i^t}. 



#7l ^ 4\S. ^^121 <a^Ald(|o)]Ai Aj- 7 ] ^^s. #7l <gaj3 ^ <3*os.*i*| ^ <j1# 

SI ^&-§- 7\]^t}^ ^ 7^1^; #7) §2} °§Aj-Sl Jg^^ofl ^31 T^* ^S}^ A}*|| ^ *1 jg. 

^ 7>Sfl^ ^*1 A}^; ^"71 ^El- <^^-O.S.^El #7l 7H1»J;# ^M*l« ^SRr ^ ^XSt* 7>Alfe 7.}^% 
cgMfr ^TlSl-fe 7>^1^ <3<3 #7l AfSfl ^H} *1 2f 3] §-^*l2] ^O^ol 

3?! #7] Sg-g- tfl-SHM ^ tflAl *>*fl <^«ol ^7^ ^"Hl- <3#-§- #^}^ 7H1^ 

€-^*l £3 ^blJf ; ^ AHlt^ <^^oi ^ItI^ zhe}- ^Aj-cq Jg-g&.o .§.-¥- *M #7l °]^1 #31 « 0 1-*H] 2l*V 



Aj-7121 -E-^fr ^B->7l 21^, Ji -g-igoll 21^V ^tg ^ £ ^^-^121 2J^>-Hlfe °J 3 2) <3 ^ ^ <^^] tfl-SV 

<H1 cfl-S-^ ^21 ^ 71 § zhs}^!; ^ ^^s>^> *Kr cfl^-sfe ^21 s-a 71 § ^^-a. ^1^V*V^ 

^-7>-^l Til^; ^7} Cf^2| 71^ tettt ^ ^71 ^2] 7l^ °}&*}*\ 7)1^** ^^V 

sH ^ft ^^^fe 31^r n}^; ^ §21- ^ofl ^"71 ^fl: 2l-8-§>ol 3^21 ^^^fe 

a^^lSL 3E^-*inf. 



^- ^r^^l 2lt!r -U15L ^^^121 cfs. ^aHI^ ^.tg ^^-^121 "^^AHHlAi 2^21 qz.7} 

oj^ ^ cgAj-o] ^ 5 ^7]^ ^ ^^saV t>}±± Q%c% cfl-g-*V A 1H.H -SLS^-a- ?11^H ^-71 <$s£<i\R 

GB°fl z}-^ DlS>i, ^71 ^ W •S^-Sl cflHl# ^J-SV^ S-71 ^«r^-« c-1 i^-sVcl-. 



^-7121 £ cf=- s.^^- ^«>7l 21SM, ^ofl 2l*V ^SL ^^21 °J^aH]^ ( a ) ^ oj^^ 

^1; (b) ^el- ^Aj-o. s ^.Ei ^ojel-oiE ^^^-g- ^#s>^ cj^ll; (c) A ^-a<Hl 

^5L fiSfe J2.^1 Cfl?t 7l«l-^ i*iHS^-i-8r 7^*}$= (d) ^"7l ^ 

cflS>o^ ol^l ^-^ ^^^ofl 21«|1 AJ} E1 . ^7)1; ^ (e) ^7l 7}-s\nq i^^^r* ^ ^7l (d) #7lH 



^7} 2^ ^^« 0 V^S1 ^^AHHlA-l Aj-71 ( d ) ^TTim (dl) ^7l °J ^ ^ ^ ^^^.^ Zj-S} ^Aj-O] Jg^^ 

^1^«>^ 41-3-711; (d2) ^J-71 ^el- ^Aj-o^ sg^^ofl ^)^ # ^. S) .c^ ^ ^ -M^s]-^. ^7^1; (d3) 

Aj-71 ZJ;E} -^AJ-ASYEI ^7l 7V^## ^-^^ll- i^SRr ^51 7>A^ <^^* ^t}^ ^^7^1; ( 

d4) #71 A^l ^ ^^^2f 3)^^1 7V^m# &^^121 ^>ol^ol ^21 ^Cl- ^ nfl77>Al Aj- 7 1 -y^^ ^ 

7>S)] ^-^ ^^o] ^]7l^ ^ ^^1.o. S ^^Sl-oi Aj-71 (dl) #711 vfl^l #71 (d3) #31* >&^SKr dl^Tl]; ^ 
(d5) <^o) ^71^ ^ ^Aj-o] 3g5-^o.S.-^^ #71 2J71 #Q «J-Alo)l 3]^^ 7$$:*}$= 4i#7ll 
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°\] tfl# 2^ qs.«H tfl-§-* r fe ^ -fr£-g- T^SHr 13:741; (b) ^-E.<>11 cfl-g-*Hr cH=4 ^ 7l§ §4 

3WRr #31; (c) £3*r:a*r S}*r ^JEol] cH-g-^fe rf^s] 7l§ Til^Vfe ^1; (d) ^7l 

4^3 ^ 7l§ t^flt ^ ^-7) 4^4 7l§ z^^s.^ ol-g-SH 7)1*1-44 «14 «flej-g. ^ 

4fe ^Tfl; ^ (e) ^7l #4 «fffi-fr 3-g-44 2^4 4)5i-& ^4-b 4t11« i«-*14. 



-& IWI Sit!" ^ ^S. £4 ^114 cf=- AjAjofl^ Aj- 7 1 2*3 ^£ «t4 «j-^2) IJaJaHH (f) £^Sl qs.7} ^ 
4 ^4 "3^4 AS #4 St 1? 'S^K^r 4fe «r^6fl cfl^ 4-H.H TflAV^ Aj-71 <S3 ^4 <3#4 

RGB°fl 44 ciSl-Jl. ^71 z};4 <3^4 cfl«l* 4^4^ i&7fl» 4 i«-*>4. 

44#€ 4*14 4°14°lS Hj-A} O. Aj-^^^j-^Ol ,30] 44.E.S., 44#4 444 ^.3. 2|^2jOl ^ 7 fl ;*j O) ^ 

4« 34fe ^71 -y-Efls. ^^sVji, o]s. 7)§o.s. 44 s>olsHH tM^S^E] ^#4 4 4 ^iL^* ^ #el 
^ El (cluster) #21 4^-§- JlSl*H =111- 4^4fe 71-15-51-4. 



44#4^ ol-g-^t i^S. ^#4^-8: <3 4^-3-44 4 2^ =^a144JI 4^1 "^(self-luminous) <§4-§- 

414 *H44°i JL^l-^o) j7 o]-^al O.S. ^*4-& 4t! 4 4. 444 44(scene)* 441" "A, 4*11 

21 o.s. :ti44^r ^5:71- 4^1, 444 ^sfe ^<i] «Hi ofl nj-s)- ci-5.711 M-e1-\+4-. ^11- *>°fl A ife O-S. ^ 

^ ^^7> i=.^^lJl, (daylight) ^HH^r ^^f-^l HlsM ^27V ^°1 ^^H^-S. ^ 



^siltf o. cgAj-oflA-i ^>slfe 6>qel- 2:^3]- ^i o. S Ai, «ioi -f-^l-fe ^-^(ap 

erture) (specular reflection) -f-^l o|ofl Bfl^sVcl-. °l^l^-€* °l-8-tr ^t^olH ^Wl^ 

^" Jl^ £.3. v]\^o_s.^ ^^2] ^ 5icl-. 

£ 1^1 2l5>-a, oJ^|^^-|- o)^ ^tgAjjs 34^ ^cf. 

^r«h^l l^r £°1 RGB(ij)°ll cflt!- #<3^-ul21 y Ji^A. AH^^ °d^«S>S- RGB_L(ij)« <?.^ 

4(100, 110 ^-711). ol7H i^j^- ^Aj-o] z]- S\-K% M-El-^Cr. 

r«}il 1 

B_L(,iJ)=B(iJ) 



4^-, 24 ^-o] RGB 2|-X^21 Alig^ ^^^Aj- RGB_L(ij)* 4^1 Tfl^ M* ©1^-4^ XYZ 4 

STflS) <^A>xYZ(ij)S. ^€-s}-4(120 ^-Tfl). 



A" 








R 


Y 








G 


Z 








B 
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*r*M 3*r H°] XYZ(ij)°11 cfl$- ^ ^ XYZ_A* 7)1^^(130 #7fl). 




4^4 ^-S-& XYZ_A°fl i^a) ^ k* ^>^1^ ^-^^1 (self-luminous threshold)* Tfl'i} 

tt^(140 #31). °$7]*\, ^ k*r cflef 3.0 -^^^S. ^^^^.S. ^Icf. 



t+-g-, <^XYZ(ij)«11^ £-^*l# S^fe S^iti ^I7l*!rcf(i50 #7)1). 

n *1#*rji €-3*1 *r «lja*r°4(160 #7)1), H *r°lSM O ofl 7^>-g- ^S] 

ikH.** 3.& 3i*rSr^ afl/HS XYZ(iJ)°fl t||*M 130 t&A M1*l 150 #7115} a^-fr ^«8«-tf. 

160 #7fl*1M a. 2>ol&ol oofl 7 r *r-& i^jSl 5J:tii4 a^o.^, 130 #711 ifl*l 150 #7112} ^ 
oj^-g-g- XYZ_fS ^-Jl, 2^21 XYZ^i ^^s>Jl, ^S. 7fl-£HI °l-§-^r. 



5ofl o]gfl <go^^l Hlu_x > Illu_y» ^ (scene) ^ ^ Aj] ES ^^(170 #711). 



s)-olE|.olE (highlight)* ^-fr^^- U^t!" ^ S<3A3.-?-El aVA>S]^- wo. yVAj- ( sur face r 

eflection)^ -g-^1 M>A>( bo dy reflection)^ ^-^.S. 7>^s>Jl, 5.^. wUfsl ^ (spectral composition) 
2:^51 ^-<a§>cfj7 7V7§«rfe ShaferSl o]^^ uU} a ^ (dichromatic reflection model) °fl 7l3:^. -£f- 

<a«- Cf-g- 3^ 2).^ CIE(x,y)^r JL^^Hl £^$1$= 3i^^ Sl*B 

<3ii*Rr €4. a^. u J:^r ^«.s| aj] i^- £ ( satura 

tion)» «fJM?lfe 3* ^nlsl-ol, o.S^(chrometrically) K'&S) ^l-fr 3r£fe Cfe^]nV S^Ajjofl 

cflsfl ^sW-ft ?V^1 <y-Bl^ oi^ ^*si ^sfe s^^jsoll »9-ah}-o.s 3<8=°1 

5Ufe *Ud"& fl^^-cl-. ^ 7fl2] cfs ^.^ ^ 7> ^) a ^ol ^^^1^, ^ 7fl2] ftquM 



•y^j*^ RGB(ij)°flAl *>ole)-^S -^Ji^^-i- *m&^(200, 210 ^7)1). ^ej7l^^ ^«]-^ go] ^ -Q ±3 ) 
#71 (intensity) 7} jg^. ^- 7 | g-cq ^ufl 7 > S)£* ^t!-^. «^7H-H ^tt-S- 2.7S. H St^r 



X_//|-*XX.4 

y_th-kxr_A 

Z lh=k*Z A 



5 
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•-n*} 6 

I(iJ)=0.3 XR(.iJ)+0.6 xG(/,/)+0. 1 XB(I/ 



43. *)tfl3°l #7l«t^ ass, ^cfl^^I #71 St* 7l^6.s. A r *« ^ ffittq-. 

cf-i-, ^iL^S?^ cfl# (line parameter) <?] 7l^-7lSl- *l#-g- ^1^^(220 #31). 3*1 #t 

^♦^-fr ^ssi-i ^hi jf-^^i sii^^ai ^js^-i ^ 3^* 7i^o.s. ^i-a-i: t^sh 71*71^ 3.#* 31^ 

4. °1 w o v 1Hl Sl*V#, tfltf 3*r*Ml 3+41 71^^31 31#°1 ^^r* *r 5d*-M-, 

tfl-S-^-g- 3W1 +#*Vfe 51 ol nfl Jf. o^t*. olSJ-oflAi^. cfl^^ol 33.31 ^#£1*1 &* ^fl-ofl^S. 3^ 

«i *i -a +#* r fe «8-»a fli *><^ 7i #^cf. 



#*l, tfl#<j§qS] H.S- XYZ(ij)» ^tWt 0 ! ^5L3"5. xy(ij)» 31##cl-. ^1## iH^fe xy(i, 
j)2f #713 iL# Y(ij)« °d ^^-S. Aj-g-tt-cK xyOj) _Y(lj) Y(ij)» 7]&±3. 3<i* ^fl«:tr. 7>3 

+-g-°fl>*1 ^.*^1 ol^.^-3g3. (moving wlndow average) &■§- Jfl4HW|-. 0 dm«S tlMJ-«S«W ^#3 

¥r ^^7} 1007fl# 33S1-.H.3., 371^- 9)= 20 sample ^ZS. ^#1}. ^£^-aSl -tf°ll*1 #7l#:SH| 
ttj-s Hf J-^ ^^j§>fe ^A*|-cl-. 3-9^ «°1 4~57fl 3£ ^*sVol o]» tiVfJ-o. 

S. *l4i#+t- + 5- 3* 7l# *f}viH 3-3 +* H o V ^2r 3l#£ ^ 3*1 +# ^S. 

21- a. 3 Vo fl Hist!- ^°lcf. 



^Ji<g^-i-ofl tflg 3^#^ ^(set)* ol-g-§M, A 3)^4-1-21 31#s r <3 c(x.y)S. ^^(230 #31). o] 

^7)1 ^# S^SSl 3tH tfl^ 71-3 ^\S.^o] $4fe H3-§- ^^^(240 #31). 

<>131, 7>3 cfli^«1 $4fe S^* ^SRr 71^21 3-<a^ (histogram)* <>l-g-*Rr 3i°lCr. =L^. °1 ^IHI 

al*V# s^l-21 7lfi ^-a£7> 3^-. #(bin)* °1|^- ^1-31 M-¥<>1 0 > *}2-3- ^el5l-7l7V «fl* ol^cf. ^el- 
7-1, «J:^°1lAi^ olei^- ^13* *Wl-7l r4*a4 «J-^* A}-g-tM- 



7flSl x Sr y2] -f- 7fl2l 2)-^^* 7f3fe Sj'HSi^. ^^"(set)<Hl tfls>^ x^r* 7l^S «V 

^ 5.#^>$^ ^j«* ^^J«:4. xSt* ^, ySt* ?V 7flSl ^^s>31 o^a^H, ySt ^>^m ^"l7> 

^nl-. 013-si- ^-o] 3^^- t}^, ?^#tV 3*V ^°fl 7f^V* X £l ^^-(set)ol <£<>13^. 0 1H. 3^V <H*1 
«• 7>3 ^^<>1 cflS^* 7>3fe ^^r^l^f. ^- ^^<HlAi^ S31-21 x 3)-a3tl-* 3^ r frS. (fitting) 

^, rz 3a> f-^fil #^3sl x5t* cfla^^l Jlfe xsh^is. ^1^^. °1^ ^-°1 3m^°l safe xSt* 

^.^^1 ^3*8=21 ^«#* x2l ^-7i*^3#i3-. °1*31 -a^^xsl ^#m°H ^fl^Vfey^ cfl«V°l x 

tflS- »8-»a3r ^ ^S. 3^V #^r» ^1^- (fitting) A]^ cflSAjol Sjfe ygJr* =f-ft^. 

,i7> 3#*1 #Sl5iol ^ D ^£» ^*>fe ^*<H1 *^-S-£2l ^Efls. ^5l«rfe ^*a.i4 A^oH^I. #(b 
in) 37H n^g. 3^£ «fl««- ^ 5UC1-. ^7l# »S-^ 6 fl^, ^S.® 3*> ^Sl #^3* ^d^* *r 

£ StU, sfl# ^^^1 7>3 7M* a3* ajb)^. ^5. 514. 



013-4 ^°1 "T L %!r cfll^ Slfe (x.y)» S^el a^ £ ^ ^.^^(250 #31). 
i'g^i-i- 7IWV0.S w>ji, si-013-oiEoi ^3,0. jisisH 3<aiE# ^=3 A 1?1 ^ °1#. 
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<3*l#€si 711 ^tl *W "flA* ^^sfe ^^IMfe ^^l J±#£H4. 3*M33 ^oflAi^. oj^ <^^^ ifl-g- 

(contentH 2l*^tl 3^°1 Site 3:3 <>1 5*4. *>^1^1B <33 ifl-g-ofl Sl^^o^l ^ob], a] 

£ 2i*i-<3, °i*j. *Me|-oiE # oi^-fj- 2^51 ^ *j-*i°i ^ahi^ ^^<a^-?-(40), 

*>ole)-olE ^#-¥-(41), sMeHE ^ t\}^(42), 9J*1#€ ^^(43) ^ =r3^5. ^l^V-¥-(44)# i 

^^3^(40)^7 -a^^^l ^e}- <9-a-8- "y^sRr ^.Jl*!: ^-2- £ 1^1 110 ti-TflSl y a.Aj-71^- ^ RGB -X 

YZ ^ShS ^ft 71^* ^-Hl^- ^ 51 cf. 

Sl-olel-olE ^^a. (41) i, ojejig zj-e). ^aJ.o. S _«e-| 5}olEl-c,lE ^-g-g; £ 221 210 ^TlH tfl-§-*Kr 7l 

s>ole)-olH ^ TflAVJf ( 42 )J=- SV^^lH 3€"¥-(41)<* 2]*ll A ^ Q$_6\] q 

51 -grSSl-fe S.°^o\] Cfltb 7l§>^-^ a^^-l-g- TllAMlch ^1^2] H}^** ^^Al^ofl^ 7]^\n^ S.M 

^^rfe ^•S^r"?! 7l^-7l^ 21^1^, S>ol5l-olE ^ Tfl-y-if ( 42 )i- £ 221 220 ^Hl tfl-g-SHr 7l^-§- ^ 

s^^a ^^-^-(43)^ ^ tn*H <?i*i ^^^^ 2i«n ^\ 



^^JjSL 711^(44)^ ^.g^s- <£U1#^ a^Si ^^^(4 3 )ofl sisfl ^£(px,py) ^1^1 

?V 3 Zj^s.^- -^^^ 3 *J411-21 TflAV^ ^^(43)011 2l«fl ^ 

£(px,pyH 7}Z>}$: a^^- ^ ^3-A\ l^ttcl-. ^- ^■^°fl^l ^SKr ^1-^21 ^ 37fl<Hl°> ^r^=l^ 

T^O] o\OiB.S., B J"g2l Cf^- AjAHlS} A^{44)¥: 37fl2l i|^ol ol-qel- 47fl 57fl2l AjEH^- 

t£ Si* ^^21 ^AjAHloflA-lfe A1^^ 3 ^Ajs.c»l ^^§1-^ jil^s. ^oj]Ai ^£(px.py)^l 7} 

# 7\V\^: 3l# ^ ^^s>Jl SZ^q-, ^AHloflA^ 3 aj^s-ol ^^^fe H^l-21 sg^-ofl 2lSfl 



9J^1^ S^^Jji ^^^-(43)^ ^ 711A1" (43a), A>^11^ ^^^1 ^-?-(43b), aV^^-^ ^7l^- 
(43c), ^>^1^ *t-¥-(43d) ^ S^^l£ 7llAMj3-(43e)« ^-wl^-cl-. 

^5 ^Aj-«-(4 3a )^ ^Aj-<y^«.( 40 )S.-?-El <y^^ ^21- <8*fr ^t^M-, *^^1 ^^(43d) 

S^-El A>«11 ^1^1^ ^ ?i*^ 0 > ^ ^^21 TflAVSV^, £ 121 130 #7)121 7l^<Hl tfl 

J»>3fl** §^^1 ^^^-(43b)H ^-51- ^21 ^^^1 711^1- *H1 ^ ^^1S ^^*>fe i 121 14 

0 #7iH cfl-g-S>fe 71 ^-g- ^^*lnl-. 

Jfl-sd** ^1t1^.(43c)^ ^ ^^1^1 €-^^l« a^tsH^ 21-5.^:* ^^2) S)-^ 
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S) afl cg^o] ^1^^ ^ J£S ^-¥-(433) °fi -8-71 *MsW (H 7>7}-£r 

=£^£1 ^JS.^. ^>«fl** ^-^^1 £3 ^t-¥-(43d)^r n nfl^lS] ^Sfl ^ <g q o] 7]}7]& <8>fl-g- 

^l^(43e)<Hl ^tM}. 

S^-sllS. ^|^-¥-(43e)^T *Mt£* <3<3°1 *fl7i£ ^-ef ^^-21 ^#0.3.-!=?-^ w^ofl 21 1!- 3 

o.S 31^^, S. 121 170 icMlfi} cfl-g-SHr 71^1- ^«8$-cl-. 

°1*WM. l^l SltF <Jl *M3WH» ol-g-t!" S^S. 4^ SR)* -*mi*i ^^-ck 

*i-e} <3tf £31 ^5 ¥1-711- ^5>ji, >a- 7 i <ygj^ 03^ ^ i^sl 7l§ «-7la.cf ^«-8r *M8M£ cg^s. 

^^ttcl". °lnfl, 71^ #7lte 6^ ^o] ^l^lr^Vcf. 

4^-, Zl- 5l-o]g}olE cgo^ a^ 3^0)] ^SH, ^-oflA-l §V 7l ^ofl tcl-3 A^ ^Sj-oj H o V^ l4E}-m^ 



?W *8-5J-6.S-¥-El ftef ^-S^ fl^iflt* 3^ §°1 Tfl^i}. ^«J-*1 4^ £°1 TflAV^ ^ <^ 

s) ^-g-sHl ^^21 *|^« *MI §-3*1-3. *t3^. ej-fr, ztef ^^<hi^ ^71 ^jq-^V 

*r ^St-ir 7Mfe 7,^1^ <g«^ ^lTlSVJl, 7Mfl ^ ^^lsl- 3)^ofl 7>^1^ £-3*121 *>ol&<>l 

i^2l St^-Cl- 21-* nfl^l ^"71 <tm& ^ 74*11 c^^Ol ^71^ ^el- <8-y-<L3. ^^§1-^ §21- ^^21 ^ 

5- St 4^ °1*>« «J-4^. ^1 €-3^15+ 2l^°fl ^Hl^ ^3^1 SI 7>ol^ol ^^o^ gj-^cj. 



<:>1^, «^rl-ol I^Sfe Zl^ll- * -a^l ^"^ ff-il^ Sltt 3:^ ^S. ^^^1 ^^1^371121 a)^** -H 

^€ 371121 al^il-ol si^l- # 9J^1 ^-^ «J-a]<H1 2|*V ^ £o fl 7 V^- 7>^>-g: Jl^-g- ^ES ^. 

^tJ-cf. °l7lAi 37fl2l 31^1-1: -td^SV^- sl-1421 oflofl l-sl-Sl-S.5., ^^W^^ 47fl £^ 57fl2l 31^}^. aHem 
sfe 7>^-^- ^olcf. ^. ^.^o^ o^aI^oJa^ A1^^ 3 3]AHS.ol ^^S>^ H^l- ^oflA-1 ol*l ^ HJ-A^ 

°)1 Sltb ^£»)1 7HJ- 7V7>^- 331^^- %^is}SL 9lSL^, -S^HHl^fe 3 ^^#^1 ^-^5> 



^1^1- Al-g-Sl-ol HlJE^-Cl-. ^"7121- §^ » 0 >^o)l 21 *M ^^1" J|7>«- CflolEi* 1 ofl ufEl-vfl ftcf. ^7]- 

» fl« -a^oH^fe Htf ^^Tfl slfe tfl^aj o.s a-^ s^-^1 ?1 ^ ^1«#^ hrz(h 

orizon), INC (Incandescent) , CLW(Cool White), D50 (Daylight 5000K), D60 (Daylight 6000K), D65(Dayligh 

t 6500K) D75(Daylight 7500K)«^1 cfls>^ ^ ^oj^. o.^. aH-s^c}. 
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gjXHHI^ ol-8-tl- aj^S. ^f^C^-a #31 Booth : Kodak DCS -420) 





A^_x ! 








Tl^Lxy 




HRZ 


0.5030 


0.4120 


0.4634 


0.3722 


0.0561 


12.325 


INC 


0.4590 


0.4110 


0.4435 


0.4048 


0.0167 


3.665 


CLW 


0.3790 


0.3910 


0.3868 


0.3982 


0.0106 


2.330 


D50 


0.3520 


0.3680 


0.3576 


0.3702 


0.0060 


1.321 


D65 


0.3170 


0.3450 


0.3238 


0.3535 1 


0.0109 


2.390 


D75 


0.3020 


0.3320 


0.3087 


0.3473 


0.0167 


3.667 




4.283 



* Error = dif_x/0.456*100 [] 
(0.456 : 6500K ^3.7}) 



r^S. ^#« 0 >i a(^^^ Booth : Kodak DCS -420) 





7]$x 


?1 


^N_x 




^_xy 




HRZ 


0.5030 


0.4120 


0.5344 


0.3757 


0.0480 


10.5367 


INC 


0.4590 


0.4110 


0.5117 


0.4058 


0.0530 


11.6254 


CLW 


0.3790 


0.3910 


0.3969 


0.4003 


0.0202 


4.4283 


D50 


0.3520 


0.3680 


0.3662 


0.3568 


0.0181 : 


3.9703 


D65 


0.3170 


0.3450 


0.3237 


0.3388 


0.0091 


2.0040 


D75 


0.3020 


0.3320 


0.3135 


0.3347 


0.0118 


2.5933 




5.8597 



* Error = dif_x/0.456*100 [] 
(0.456 : 6500K ^\3.7}) 



ijHH (41^41^^ fr<3 : Kodak DCS -420) 





7)^_x 


7]§Ly 


^3_x 




^_xy 




HRZ 


0.5030 


0.4120 


0.4989 


0.3620 


0.0482 


10.5758 


INC 


0.4590 


0.4110 


0.4380 


0.3880 | 


0.0311 


6.8372 


CLW 


0.3790 


0.3910 


0.3993 


0.4081 ! 


0.0265 


5.8269 


D50 


0.3520 


0.3680 


0.3634 


0.3763 | 


0.0141 


3.0957 


D65 


0.3170 


0.3450 


0.3283 


0.3526 | 


0.0136 


2.9896 


D75 


0.3020 


0.3320 


0.3022 


0.3542 


0.0222 


4.8738 




5.6998 



* Error = dif_x/0.456*100 [] 
(0.456 : 6500K ^3.7]) 
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^^-^(-^^^^-^ g<8 : Kodak DC - 260) Q 









H 


F 


D 


ALL 


H 


F 


D 


ALL 




5.79 


6.01 


6.72 


6.18 


5.91 


6.01 


6.61 


6.18 




4.84 


5.93 


9.27 


8.69 


5.66 


8.24 


9.46 


9.07 




5.00 


7.29 


7.60 


7.32 


5.00 


9.57 


7.35 


9.06 




7.40 


7.98 



iSgjHUjlgjlfij- ttj : Kodak DC-260) (T:^-Sr£) 





W <H[K] 


*t ti <M[K] 


H 


F ! 


D 


ALL 


H 


F 


D 


ALL 




194 


286 


730 


403 


146 


287 


717 


384 


^1)2 


142 


315 


1068 


943 


139 


490 


1071 


957 


*l)3 


175 


402 


866 


493 


175 


523 


843 


583 




647 


626 



& 4 ^ S. 5°ll*l Halogen*, Ftt Fluorescent* D^=- Daylight* ^^^.A. 3E?h A l^w^r ^ (scene) 2} 
cflita^ ^3°) 7**« , *fl 2af^ #^2] T^o] ^« ^ oi 0.14 ^ o. ^ ^ ^ o. ^ 



a^§2i ^-g-*H=. «v^o,i fe s^^]i£» *^1^|* 7l#«1-fe ^ ^ A -)j 

5L» AflS5- i^S] i^-fr #7fl 5>fe 5^. 

cfl^ 7># s.^o\ iE^ qs. &°l?5-*\, °1 ^ ^£2r ^Hr S 

^-<4 ^5. ^^ofl ^ 7 >a)^s. ^iiL* ^sRr ^-f ^-01 oj X}. >g^ fe dg^-o] 3*11 3 °J aji^ov w^sKr 

a. ^21 ^-9-^ ofqef #71^21 ^#51 cf* ^s. - 54 cf. 

3:^21 aji E o) ( x>y ) & *}o_g_S. ^5. ^r^lk ^r^= 9X°-^, 'Sfrtr *A ^ 3i *! (white balance) 2} 5.2}- ^V* 

^.-8- ^ Si7l m§-<Hl, olel^} >iHA5. qs. ^fl-tl ^^-21 ^sfe ^laJjlS. ^iel^ 3 tf.fr ^.<?]i4. 

£ 5°fl 21S>^, ^■gofl 2)*> aJ| £ ^^^12) ^11 ^AHl^ ^ Tll^-?- (50), ^-7>^-^l 7^1^(51), 'fl^l 

^1^(52) ^ ^^-¥-(53)» 5.^^1:4. 

S'g ^l^r£ ^A}-¥-(50)^ ^2121 ^ ZhS}- ^^-ofl tfl^ S<3 ^£<H1 tfl-g-*^ ^ ^l^^T. 

tfTiq-21 ^1^(51)t- ^11^(50)°11 2l«fl 7)1^ ^^£ofl tfl-g-S>fe cl-^21 ^ 71^ ^elSl- ^ ^ 

3BrJ!*r *>fe *S ^*£oll cfl*^ ^21 s-i 71 § ^er^*l- ^l^cf. ^nfl, cf^2l 7l^ ^BfSl: ^ cf 
^rSl 7l$ ^e|5J:#^- ^wflS. ^-el- *ll7l (Macbeth Color Checker:MCC) 21 247fl2l tiftx] ( P atch)<Hl «fl«3-s> 
^XYZ &<Qo} HV^-^SVcf. 

^ ^ll^r ^aV« (52)^ 7l§ * nf^o) ^el-^1;* ol^-sH 7)1^1-* 31<t}:*r 

^ ^ft ^S^tl-cl- 

^ ^£ ^^-¥-(53)^ ^-el- <g«*M -^-71 ^^.-i- ^l-g-eH s^sl ^^ti-c}.. 
^- *«Sfil ^12 ^^Hl^ H-71 ^«-?-(54)* c-1 3L«-?!-n}. 
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^«Y(54)^r S^2l ^Jj£7> <?J^ ^4 <8#S) Jgtf H-7lSt * ««r*>ul^ #>fe #3<* tfl*« 4 = H A 

= 3! (shift offset)* 7H4"44 47l z};4 <$^2] RGB 0 )] 44 47l #4 °J^-S] 4«1» 4444. 

2^ 451S.-f 4 7)144. ^-frt-i- 444 6500K5. ^|2t £3*44 ^, «-7lS3t* ^7>5. 4€-^--°-3.4, 

443 eg*! °>2flo)l^ £-<gg o§443 JiolTfl 4fe Jl4-» 4* ^ 44. 43* 4444<>14 44, 442*4 

44-8r ^fr 4£-(Direct Current:DC) ^7>4 -^aj (dynamic range)3 ^7H1 o}sfl o] .f.444. 

^ 4 4 4 44^ RGB 4 £L±°\] 4=r« C-14<*1 §0^, 4*)134 47l gJt-§- f;M?lfe 4°H. $>]( 

dynamic range)2l ^Hr cfl W] (contrast) 4 #7># 4 D 144. o] ^ 7 \*\ _Q.dt» 444 2:^44, ^44 °J4ol 4 
4 U4 «H A 1 4<34 ^JL J±ol^ Jl4«- 4-§- ^ Si 4. 

444:^4 4fe 43<Hl cfl-g-tb 4HH 4 tfl«lSt-fr °i7l 44 7fl44£: 4^3-°~£- ^ 44. o}*V 

°fl4 4^4- 44* 6^°i4. 3544 444 <s4-i- 444 44°n 4*i) 444 314^1-4 41444. 

44 44 4 4 (intensity shift)°l]4 "344 4^- RGB5.44 3144 44 47] ( I_avg=0.3*R-t-0.6*G+0. 1*B) 4 a] 
= S 4314" 444 44. 

- °J4 

shift offset = -0.26042*I_avg+50.3125 

- 44 

shift offset = - 0.2083*I_avg+ 11.25 

4-§r, 4 a) (contrast adjustment) tt 444 40] ^?g^4. 

- °J4 

1044°! 7HJ- §0] xy^-Q- 

- 44 

7]S] £S HH44 0 ^ 4^1 447} 44 

4 44 44* <34°)1 344 44, tfl^is 344 44 44 s:4«- 44 ^ 444. 



44 ^-a}^ 444 ^]S. 444 ^ oj^oll tflsfi4^ ^ie|^ ^Efl^V «;#£l?i4. o)-^, ^. 

H7l5t2l Alas Qj^eV ^-o.^ 21^.^ « c >^£ 7V^5V4. ^, A 1H.H M^t H-71 

Cfl«lfe -S^^ 10^S7> ^J^S ^€4. ^7)-2l ^-ffe tfl^Sl ^Aj-o,] cfl^ cfl^s. ^^9J 

14« AV-§-s>7l7 r ?V^^al H-7l5tofl &<H ^el^l^ 0 ! *^«>1 Si4. ^71 ^ & 

44 ^-^l cfl^°l 4fe 4^-1-4 44^ 34(visuai test)^ ^47> ^^4^, e44 4^^ 4^-gr°l 



4421 4^fe 1^71^4 4^rS 4 34 ^4°fl4 4*t*l ^-44 ^ei^ 44fe ##34 44A^s, «-^^si ^-§-°l 
4^-44. 



- 12 - 



^-Sf-'H 10-0311075 



£ 4°fl £^1^ ^c]] s]^ 3,1% ^£5i ^ ^S. ^©^Hl ^wl€ z}- 

71^- Sl-S^M*} SL2. ASIC (Application Specific IC)^.S ^ Si^, £fV ^-g- 

tt ol-g-si-o} ^"71 ESafi ^Al7l^ »j-g- c^lH «ffEH*l ^ 5irf. ^71 pfl^lfe n>ni-il^ t.^ 



31^*1-^ air; zJ-e]- <3^-5l ^SsHl ^^s. ^ ^ ^-^^s. ^^s>^ SLfi-; ^-71 

^^•o.s^e^ ^-7] ^S. 3±S.&^ 7Wfe ^1^-^ 'S^* ^l^sVfe s.^-; ^-71 ^1 ^r^- 

^^^la)- zj*d°l) ^€ ^ol^o] ±^2\ ^ ^7l <y^^ ^ 

£ft l^sfe ^ *}*fl<i-# ^^<^1 ^ItH^ ^el- ^^21 ^•g.&.o ^7} ^-^ ^ofl 3^ ^£ 



<#7] 7lS-npfl^ S^Sl ^£71- ^-21- <3^2l ^5 ¥i V 7l ^ * ^^sfj/xV *Rr €^ °fl Al£S ^ = 

^-i- ^1^><^ -*7l ^el- <3-tfs] RGB<H1 ^ E-ls>j7, ^-71 <y=l ^-el- ^-3-ai cfl«l# ^-^Vfe ^^o)iAi 

°1^ ft-fr ^ «T^-ir 71 01.2.-1-1-^: ^- UTjol ^sHr 7l^o>oflAl x]^^- ^vl 5. SLUSH 

«l-^ol JL21- 

^ l^ofl 2l*V^, ^l^^l Al^v^ <?]^5>fe ^^sl-SfElSl ^S. ^iL» ^^1^ ^ 54^. 7>*)l^(self 

rluminous) ^^21 ^dt^o] ^.s><^ a^^ol JL ^^I^S ^ SU^. 

^- ^-S- dl^H^H^ ^elSlS.51 7l#2l 7l#<^l Sl^- 3#7lS+ Zj-^r -=f7V^<?l S>=4fl<^ **|* .9.?- 
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^» 7flAisH, <?ja). ^ ^ 3:471- sin il^- ^s?-?!: <£-g- ^ si^. 

afV, -£ sl^VS s^^H ^ ^ v 7msi #$--8- -f-sM cf^. ^si a^^^. ^ sio.H.s. t ^-fr ^ 

f-sl s^^v 71^* ^ sacf. 

(57) %'^Sl 
1. 

AJ-7I z| SHel- 0 lH ^5. Jf^S}^ ^JE. 3-3. Aj-o)] fis}^ 3_<$o]] tfltg- 7lsl-«l-^ ^^l^^rl-^- ^aVS> 

§>ol5l-o]E ^ ^AV«. 

Aj-71 ^ <3*HI cflSl-^ oj^l %Q ^HM"! 2l*fl 2^ ^*\^ 3i*$mL ^ 

AJ-71 7l*>^ $ A> 7] *)*\%<g i^A]} £ ^^^1 e]^ ^ ^£ 3*1*1 ^^21 7lSV«}- 

3 33i^*-§- ^SKn, AIeM^} 7l*l-«Hsj ol-g-S^ 3$ 2:^ ^JE* 7)1^^ ^^51 ^1^» i 

SVfe 2:^ ^jte. ^*J-A1. 

*til*<Hl SH*!. ^"71 <y*l#^l ^3^$ 

AJ-71 <gAj-^»Ei 2}^ ojAj-o} tHaVS}^ ^ ^ ^Xy*. 

^}7l Zh2l- ^Aj-o^ sg^^l i^jo) ^ V ai $3*151 -g^fe *Mltf* $3*1 ^3$; 

^>7l Z}^ ^Aj-O.^.tLE^ Aj- 7l 7^1 §-^^l» ^1 7>*1$ T^ll^ ^l^S>fe A>^]^ 

^ ^171^-; 

^71 $3*1<4 al^<Hl 7.}%]^% $3*121 *H&°1 iJgfi] fljicj. 3.& A>7l <^Aj- Ig-g- 7flAl$o)| <y 

^ cflAi 7,V*il ^ ^« 0 ) ^]t1^ ^ ^sv^ A>sfl^ ^-^^1 ^W-?-; ^ 

^V^* ^alth* ^^°-S- *\S= ^ ^S. ^^^1. 

°J21S1 ^-21- ^Aj-O)] Cflt}- ^ Ajj^o)) Cfl-g-5>^ AJj ^A]-^ Ajj^-i ^av«. 

^>7l ^aV^-oH o^sfl 711AM ^*£<^1 Cfl-I-^ cl-^21 71$ 2>e}-5M; ^ «1^^J1^ 5>fe ^^£ofl 

<fl-§-SV^ 4^21 S-S 71$ *m&-I-§: TllAl-SV^ Aj-^^l 7llA}-« ; 

Aj-71 cH-o] 7 1S ^-el-sl:* ^ ^7} ^s. °l-g-*H <fi^ Tll^l-l- tHaVs!-^ ^fl- 
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^ <3#ofl ^7] 3)**H qSLM: ^SRr 2i?m5L *!3-¥-* i#«-g- ^ *>fe 

*H3#°ii sa^^i, 

s^a] z^e* <g#<^ ^5 # 7 ]# « ig^^i. «>fe s^ofl cfl-g-^ *l=s 31#s}<^ # 

71 ^ <8#3 RGB°fl ^jl, #7l «?J^ §ef <g#2l cflH]# ^*>fe #7l ^-f* 5L##-|- °. 
3. ^5. «S#*1. 

31 T 1 * 5. 

*031HI Sfl<>H. #7l 71 § $ #7l CH^ ^ 71 § ^tffrfr Z*Z* 

^UflE. sflTlSl 24 cfl^-XYZ &<y-§- ^ SJ-^b 2:^ -^5. £«-#*l. 
3!^# 6. 

(a) <S#-g- «a^«Vfe ^1; 

(b) ^^S-^-El sfoiEl-oiE ^q^-fr ^#sVfe 

(c) #7l zj- *m el-oi s <gq.& ^i<H ^<3s}<^ -qs. -S-ofl £-£*Hr cfl^ 7l*|-^a| X^^rl-i- Til 

#Sj-^ ^-^1; 

(d) #7l <y^^ §el- <g#°ll cflsW tl*l #« ^#^°11 3*11 <a-7Jl; ^ 

(e) -8-71 7l§}#3 a^^l- * #7l (d) ^H-*! ^2. 31 *1 ?V i^S] 7lS>^^ 5.^^© 

* ^sKa, <d«!3 7lsV6h2i x^^^r** 3# 3=<S 7il#*l-b #7fl» i##-§; ^3 £.3. sfe 2^ 

^#>a. 

7. 

*H6#<>11 #7l (d) #31 

(di) #71 «ga)3 ^ <8*S.3.-¥-3 §e} <g#°] ^sM; 31#SRr ditfTfl; 

(d2) #71 ^#31 sg-^SHl i^cq Tll^-i- 7>*fl ^# S-«=i*lJL *WRr rfc#7fl; 

(d3) #71 f>el- ^#o.S^Ei ^71 *^^1» 2^*>fe 4151 7Hi»i# <gsj-g- XM«Hf ^ 

A: 

(d4) #71 7>^] ^-^^lfil- 33H1 7>Sfl^:# *^^1S1 ^>ol^o) gtiLCf ttfl^l >^7l f> 

^ <^#* 7.>S)1 ^ ^^o] *fl7i£ ?>Bl- ^#^5. #71 (dl) #711 »fl*l #71 (d3) #7ll» ^^>fe i^T^l 

; ^ 

(d5) ^ltf ^^ol ^llTl^ ^B)- <3#S1 i|^?(lto.S^-^ #71 o]^l #€ 2«9 ^15L# ?fl#*m ^#711 

^«l#-ir *>fe *HS. 
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sa^H. (b) 

»•& <g^»-g- *MEj-°lm <8q#3. 3-§- ^HliLsL ^ qs. ^w 0 M*). 

*»6^W floH, ^7] ( C ) #7)1^- 

10. 

5fl°H. -8-71 (e) #7)1^ 

^71 $^*Rr * ^71 (d) ^H^H 4*5. Z\#^4r 

-!--§- °l-g-*H *f* Tfl^Hr 3* ^S- ^fJ-fJ. 

^T 1 * 11. 

(b) Tfl^ ^-frSofl tfl-g-*Hr tHr^ ^ 71$ geJ-SM-* ^l^Sfe #7)1; 

(c) £3*KiI*> SHr ^SL^l cfl-§-*Hr cK*SJ ^J£ 7]& TfltfSRr ^Tfl; 

(d) ^-71 cK^a) ^ 71$ ^-e|-&» 3 ^-71 cf^sl s-a 71$ 5fl-yr*>^ « 

(e) <8iMI ^-71 *j-8-*W S^sl ^£1- ^sl-fe ^r^]» ^8-2.5. sffe 
12. 

^lll*oJ| 5U°H. 

(f) a^sj ^£7> <£3?1 <ge| ^e} <8#s] #7ltf ^ ^«-^7,> «:^<H1 cfl^-?}- aihs ^H^^- xi-a-s^ 

^71 oj^ ^.g^ RGBo1 l zl-zl- c-l^a, ^71 ZJ-B} cflHia. ^J-^ ^7)1» s-^j^ s> 

13. 

*ui4Mi sa«H^. ^71 ci-^si 7i$ ^ei-s* ^ >a-7i c^^si s-a 7i$ ^-ei-a*^ 

^HflH zj-el- sfl?l2l 24^o)l cfltb XYZ 5i°J-i: Sf^- 2:^ ^ £ ^^a 0 >^. 
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14. 

(a) ^ «gs|*>fe 

(b) tfe* <i^<LsL^ f>}°]Q°)E. ^#*Hr 2.1-; 

(c) *7l zj- SHeWs 0303-g- ajih ^^*>^ qs. QE. 4M1 fSSlfe S.o<HI cfl«- 7l§V«h^ S^'S^lr-fr Til 
^sfe 5Lff-; 

(d) ^71 <a^^ ^5} cg-tfoll cfl^l-^ ^IWI 2]«fl 2^ ^|Sc» S.#; ^ 

(e) ^S-7] 7l«V^ * -£7l (d) ^5. $$H1 c^^^- ^l^^S] 7ls>«J-^ S^^* 
* ^i^5>i, ^d^€ 71 *V«HS] it^^^rl-* °l-g-5><^ 2:^ 7)l^SHr S-g-^- -2.3. *}*= 2^ 
^51 ^ 71^- *V ^^7} Sl^: ^ 7is.ffl^. 

15. 

*fll4*J-°ll ^<H A 1, ^"71 (d) 5L#£ 

(dl) #71 <a^?J ^ ^^O.S.^El ^ JS^St-Sr a*; 

(d2) ^"71 zJ-ef Sg^^ofl ^)^ # -g.g^ ^>s)l ^ ^-^^is. ^^SV^ SL-p-; 

(d3) ^-71 ^iliiL-fEi ^1 7-^fl^ ^*1« 3,^*}±= H 7>7]fe *>*(|«-# <g<*-g- ^SHr 

(d4) ^-71 7.}z\] ^l^ofl *<§^€ t-I-jMIU-^ -S-^^ISI *>°l&oj ^^o] ^4 ^ ^)^) ^. 7 ) oj^ € z}- 

A ^-l- *V*D <3^*1 ^713 ^ <%^°-S. V^Syq ^7] (dl) SL^r vfl*l ^7l (d3) SL^Sc J2.|h; ^ 

(d5) T^ltHJ- <3«o) <g^-Sl Jg^S)t£.S.-¥-El #7l <?1*1 «<HH Sltt 2^ Til^Rr 

^Hl«"8: ^^-S 4{5L ^ = 71^ ^^7> tl^r ^ SZfe 7l*M|*. 

16. 

(a) <3S121 ^El- ^^-ofl cfl«: ^€ 2:^ ^-g^Rr ^ £r.E^ Tll^l-ir 2-«: 

(b) ^-8-£°)l tfl-g-*Hr 4^21 *3 71^ ^ft*^- 7ll^-5>fe i-i-; 

(c) *}*= 4\£:5L°\] Cfl-g-sffe c|^o| ^v^^s.^ 7j)^>^ 5L^; 

(d) ^71 €[^9\ ^ 7}^ §em« ^ ^"71 cl-^21 71$ ^B^St-tl- ol ^ft 7|l^I~g- Tfl^H ^! 

(e) zl-el- ^^<H1 41-71 «i?l- *\-%r^ ^9] aj) £ s. ig^gVfe i ^-^^-S. *Vfe ^£ 

^^*J- 17. 
*fll6iMl SZ<H^. 
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(f) ^£ ttel- ^^21 sg^ #71 & ^ ^«-sVji^> ^ $341 cfl-g-tb ^]£H A=** 



- 18 - 



10-0311075 



£?I 1 



c 



A| St 



RGB 



7S^(RGB— RGB_X) 



^ «■ (RGB__L — - XYZ) 



S5St (XYZ_A)^I^ 



I— 



} 



100 

1 10 
120 



i — 



XYZ S2^o« Q|at<M 




OH-I 



130 
140 
150 



XYZ^J^oil 



c 



L_ 



70 



5 



- 19 - 



« * 

^^*\ 10-0311075 




200 



t\o\s\o\= ^efs I 210 

j— 1 

8ho|eto|s gqog cie* | 220 



*S S^ofl clef I ; 



*f 2g§ 230 

* I 

240 




gqifc" 12 &S ig2| *f£S S^l 250 

1 



- 20 - 




X 



- 21 - 



10-0311075 



nv o 

im 




ru 



r>: ^ 



OS 
Hi 



HI 



OS 

Kl 



— gP-- 










OS 


HI 




l-n 



os ofcJ 
-US 



r 













WE 


HE 


ofeJ 




OS. 




J2 




- 22 - 



f-^Hf*! 10-0311075 



Si& 5 



B2I£I 



50 



:9 



H2 *«S£ 



51 
1 



52 



*£f¥ 



8ft £3 



5J 

1 



29 
fi8¥ 



54 



- 23 - 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



U BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




